INTRODUCTION
Growing international fragmentation of production processes is posing new challenges for the evaluation of international trade performance and accuracy of global trade quantification. The countries can develop certain competitive advantages at different stages of global production chains, in addition to specialization in traditional sectors. Recently the spread of global value chains (GVCs) plays an increasingly important role in shaping business strategies and determining the main paradigms of international trade and economic development (Gereffi & Fernandez-Stark, 2016) . Traditionally the measures of international trade are based on the data of gross exports (Miroudot & Yamano, 2013) . However, considering that often a large portion of production processes take place abroad and imported inputs are included in the final product, it becomes obvious that gross trade flows no longer adequately reflect country's production patterns.
The aim of the paper is to perform the comprehensive analysis of panel data and study the contribution of fundamental macroeconomic factors (exchange rate, manufacturing value added, high-tech import, foreign direct investment, intra-industry trade, quality of human capital, government debt, budget balance and corruption) on value added in European countries. The study considers a panel database of 27 European countries over a period 2006-2015 including a wide range of macroeconomic indicators. The sample included all the EU countries, except Luxembourg, Malta and Cyprus that are very small by size economies and have very specific economic patterns significantly different from the other countries and inclusion of them could potentially distort our results. Instead, Switzerland and Norway are included, hence, they are not the EU countries in political sense, they share most of the principal economic characteristics with the most developed economies in the EU and they belong to the EU economic ecosystem. The following empirical methods are used: 1) OLS with pooled data, 2) panel regression with fixed effects and 3) panel regression with random effects.
Section 1 provides the literature review, section 2 describes database and variables. Section 3 addresses the methodology. The main results are presented in section 4. In final section, the conclusions are provided together with limitations and directions for further research.
LITERATURE REVIEW
Recent studies propose to apply analysis of "trade in value added", as it considers the value added incorporated in intermediate flows and helps to avoid the double accounting Miroudot & Yamano, 2013; Brakman & Van Marrewijk, 2017) . Understanding the framework of trade in value added is important for development of effective policies (Fontagné & Santoni, 2017) . Thus, the value added rather that flows of goods became a hot topic of the studies focused on globalization (Amador & Cabral, 2016) . A number of authors attempted to measure accurately a value added created in particular countries during the fragmented production process (Koopman et al., 2010; Ebell et al., 2017) . The study focused on "vertical in- The determinants of value added for different locations across European countries were studied by Fontagné and Santoni (2017) . The authors applied the forecasting approach to the 2035 horizon to analyze the export composition in Europe by distinguishing the origin of the value added content of exports. According to the findings, the bigger countries count more on domestic value chains instead of internationally fragmented production chains, except Germany, which is more active in GVCs participation.
In literature on development economics, the role of manufacturing value added has been a subject of debate concerning its impact on growth (Szirmai, 2012) . A recent paper of Cantore et al. (2017) using data for 80 countries confirms the evidence that manufacturing sector serves as an engine of growth. The study also tries to answer the question: which is the best fuel for the growth? The authors conclude that structural transformation enhances economic growth rather than increase of industrialization.
From a conceptual point of view, a closer look at revealed comparative advantages provides different insights for gross and value added trade flows. The highly competitive countries based on gross exports, often are found to be less competitive in terms of value added (Ceglowski, 2017) . The study of Timmer et al. (2013) confirms that gross export overestimates the competitiveness of nations that are dependent on imported inputs. Analyzing the data of EU-27, it was found that the number of jobs in GVCs is declining, while the higher involvement of highskilled workers and innovations is observed. The ratio of domestic and foreign value added in exports is influenced by a number of factors, which are determined in proportion to the level of economic development of the country and include: size and structure of the economy and exports composition (Koopman et al., 2010) .
Participation in GVCs reduces the elasticity of exports against the exchange rate due to two reasons. First, although currency devaluation raises the price competitiveness of the internal component of value added, it increases the cost of imported components (Amador & Cabral, 2016 (Cherkas & Chekh, 2018) . In case of country's participation in vertical intra-industry trade, the imports are not used only for final use, while the value of exports exceeds the domestic value added (Arndt, 2015) . Large part of international trade actually "by-passes" most of developing economies and impacts trade balance equilibrium in value added. As generation of value added is the core of technological changes and economic development, it is crucial to inspect its macro level factors to show potentials and tangible benefits of economic environment and institutions.
DATA FOR THE EMPIRICAL STUDY
The impact of macroeconomic determinants on value added are explored using annual data from the period 2006-2015. The analysis includes a panel framework covering 27 European countries. In order to investigate the differences across the regions, according to similarities in economic pattern, three subsamples are considered, namely, developed economies, PIIGS (Portugal, Italy, Ireland, Greece and Spain) and Central-Eastern European Countries (CEEC) ( Table 1) . Therefore, further empirical analysis is carried out both for the general sample of countries and within the specified groups. Quality of Human capital is defined as Human Capital Index, based on years of schooling and Figures 2a-2d report the countries' specific positions considering value added and high-tech imports for the whole sample of 27 European countries and three subsamples in the period 2006-2015. Value added and imports are expressed in US dollars divided by population. These figures give some preliminary evidence about the differences in cross-country data.
The majority of developed economies demonstrate slow increase over time in both indicators. The exceptions are Norway and Switzerland. Norway is a leader in Europe in value added per capita due to natural resources (energy) exports, which inherently has a high value added. Switzerland is known as an economy driven by technological changes and Europe's most innovative country, which practices special funding programs to support innovations in specific sectors. CEEC and PIIGS have substantially lower value added and high-tech imports compared to developed economies and share many common characteristics. Ireland differs from other PIIGS countries, while it's pattern is expectedly closer to the group of developed economies, but the country has in common with PIIGS high levels of government debt (Figure 2 ). 
METHODOLOGY

Model specification
The empirical analysis is based on panel data model, which provides more efficient inference of model parameters. Panel data usually consider a bigger number of observations with less multicollinearity, which improves the accuracy of econometric estimates (Hsiao, 2007) . The whole data sample includes 270 observations, which allows to provide precise estimates. The subsamples for developed economies and CEEC consist of 110 each; the database for PIIGS is formed of 50 observations.
For the empirical estimation, the following methods are applied: the ordinary least squares (OLS) with pooled data, fixed effects (FE) model and ran- 
Figure 2. Value added versus high-tech imports (per capita, thousands USD), 2006-2015
Source: Authors' own elaboration based on several sources (see Table 2 ).
dom effects (RE) model. At first, the OLS method is used, then, fixed and random effects for panel data estimation. The base pooled regression model of panel data is the following (Baltagi, 2008) :
where it y is a model value of dependent variable, it x is the time-variant 1 kx regressor matrix, α is constant, β is vector of parameters that determine marginal effect of independent variables on the dependent, and it ε is the error term.
The model for the fixed effects becomes:
yx α βε ′ = ++ 
where i u is a group-specific random element.
The important distinction between fixed and random effects models is if the unobserved individual effect contains elements that are correlated with the model's regressors (Greene, 2003) . The Hausman test (Hausman, 1978 ) is used to compare the random and fixed effects estimates. The assumption is tested that in random effects model explanatory variable are uncorrelated with the random effects.
The static form of the panel data models for the factor determining value added corresponds to the following: 
Descriptive statistics
The basic descriptive statistics is provided in Table   3 Table 4 presents the results of correlations among the variables, which are specified in logarithmic form. The results of the regression analysis using four techniques: the pooled OLS (1), the fixed effects (2) and the random effects (3) are presented in Tables 5a, 5b . According to the results of Hausman test, the random effects are more appropriate. The testing of Breusch-Pagan Lagrange multiplier (LM) is applied in order to decide between a ran-dom effects regression and OLS regression. The results of LM confirm the use of RE technique.
RESULTS AND DISCUSSION
For the whole sample, the majority of coefficients show significant impact (Table 5a ). In line with our expectations, the strong exchange rate has a positive impact on value added for the whole sample. These results were also obtained by Shevchuk (2016) for transitional economies and may suggest that country with stable (slightly appreciating) currency becomes more attractive for investments and benefits from cheaper inputs provided from imports. There findings are further confirmed in sub-groups for CEE countries, developed economies, and PIIGS (Tables 5a-5b ).
The impact of budget balance according to estimation is significant and positively signed (the whole sample), indicating that countries that maintain fiscal discipline tend to have better performance in value added. This outcome is strong for developed European economies (Germany is an example of balanced budget with some surplus and high economic performance) and observed in CEEC, but these relationships are weak for PIIGS. Our results indicate that inward foreign direct investments did not support the growth of value added in European countries during the period of evaluation, which is consistent with the results of Damijan, Kostevc, and Rojec (2013). In many cases, inward FDIs support production fragments, which are rather labor or material-intensive than generate high value added. For developed economies, a positive effect only in case of OLS is obtained. The impact of high-tech imports on value added is positive for the whole sample and subsample of PIIGS.
Intra-industry trade reflects links between country's exports and imports and consequently the trade balance, which can affect the level of income, prices and exchange rates (Arndt, 2015) . The findings concerning the impact of intra-industry trade on value added show conflicting results among three subsamples. RE model reports no significant effect for the whole sample, developed economies and CEEC, but positive significant effect for PIIGS.
The quality of human capital ( ) it HC is a positive factor of value added in European countries, which is confirmed in all RE models (Tables 5a, 5b ).
High level of corruption has negative effect on value added while the increase of corruption perception index has positive and significant impact for the whole sample, CEEC and PIIGS. The results of RE model indicate that the increase of government debt has a negative impact on Notes: ***, ** and * represent the levels of significance of 1%, 5% and 10%, respectively. The values of the standard errors are in parentheses. Notes: ***, ** and * represent the levels of significance of 1%, 5% and 10%, respectively. The values of the standard errors are in parentheses.
CONCLUSION AND POLICY IMPLICATIONS
Global fragmentation of production is becoming increasingly sophisticated and efficient, which requires a value added view on trade policies. Before final product is assembled, parts and materials often have to cross the borders multiple times and it is not a trivial task to determine accurately multiple inputs, especially in international dimensions. Inadequate statistics may cause to misleading conclusions and wrong international policy applications. Our paper concerns value added, as the principal economic indicator of development, and its macroeconomic determinants. Increase in value added should be an ultimate priority of economic policies and development strategies; therefore, the evaluation of its determinants is an important task. The results of the research mostly correspond with earlier empirical findings. Nevertheless, this paper is distinguished from the previous, by contribution to deepening research of the subject of value added performance, through analysis of the impact of several types of macroeconomic indicators: monetary, trade, institutional and governmental that to our knowledge was not performed before.
The importance and novelty of the study is that an indicator of value added generated in a country is used as dependent variable reflecting economic performance as an alternative for GDP. Uncovered determinants of value added are important to consider for economic policies and strategies of economic development. This concept improves understanding of macroeconomic shocks transmission across the borders and requires new effective instruments of stabilization policy. Simultaneous application of different econometric methods decreases likelihood of bias related to specific limitations of the methods. Splitting the whole sample into three more homogenous sub-groups allows more precise consideration of countries developmental and historical peculiarities, as well as efficiency of applied policies. However, the research has some limitations. There is some degree of heterogeneity within the groups concerning the models of development, where countries classified in one group may have differences in technological changes, trade, institutions and innovations.
The study finds that the principal determinants of value added for the whole sample are: the currency appreciation, budget balance improvement, high-tech import, quality of human capital, reduction of corruption and GDP growth (RE). Separate analysis for CEEC and developed economies is consistent with general sample, but does not show link with high-tech import. In contrast to general sample, for PIIGS countries a positive impact of intra-industry trade in high-tech sector is found. The impact of FDI and government debt differs among subsamples.
Taken together, the evidence from our analysis suggests that in order to support increase of value added generated in the country, the policies should focus on budget balance, improvement of human capital, stable currency and strong institutions (improving the government efficiency, transparency of expenditures and eradication of corruption). Different effects of FDI and government debt on value added indicate that involvement in global value chains for some countries increases value added, but in some, despite the growth of gross exports, value added does not increase substantially. The evidence from CEECs and conclusions of other authors strongly suggest that FDIs support economic development only if they create high wage employment. Thus, for transitional countries, it is important not only to join global production chains and increase technological exports, but also to acquire a significant share in generation of value added in these chains based on technological changes.
The study points out several important issues to be addressed in the future research. For instance, CEEC experienced integration into EU value chains and production networks, but they might become caught in a middle-income trap due to low level of value added generation. These relationships would be particularly interesting to study in detail taking into consideration shares of domestic and foreign value added.
